INTRODUCTION {#sec1-1}
============

Pulmonary tumor thrombotic microangiopathy (PTTM) is a rare condition causing pulmonary artery hypertension and acute right heart failure in patients with cancer. It should be suspected in patients with unexplained severe dyspnea, pulmonary artery hypertension, and elevated D-dimer especially in the presence of adenocarcinoma. We are reporting two cases of patients presenting with acute cor pulmonale secondary to gastric cancer, suggesting a PTTM.

CASE REPORTS {#sec1-2}
============

Case 1 {#sec2-1}
------

A 46-year-old woman with gastric cancer presented with a 2 week period of progressively worsening shortness of breath. Six months earlier, she had a total gastrectomy. However, the adjuvant chemotherapy was not done because of her refusal. On admission, the physical examination including auscultation was unremarkable. The patient was afebrile with tachycardia of 116/min, respiratory rate of 28/min, and blood pressure of 100 /60 mmHg. Laboratory findings were remarkable for microcytic anemia and a strong positive D-dimer (11.8 μg/mL, normal \<0.55). Electrocardiography showed sinus tachycardia. Echocardiography revealed feature of pulmonary artery hypertension, namely a severely dilated right ventricle with grossly impaired systolic function and an estimated pulmonary artery pressure of 52 mmHg \[[Figure 1](#F1){ref-type="fig"}\]. Chest computer tomography (CT) presented no evidence of pulmonary emboli \[[Figure 2](#F2){ref-type="fig"}\]. She rapidly developed hypoxemic respiratory failure and desaturated 80% on 10 liters of oxygen. The patient\'s condition progressively worsened and took a rapid downhill course, despite aggressive hemodynamic support. Finally, the patient developed an intractable respiratory failure and died 14 hours after hospitalization.

![(a) Echocardiography showed right ventricular dilatation (b) and elevated systolic pulmonary artery pressure. RA: right atrium, RV: right ventricle](HV-14-179-g001){#F1}

![Chest computer tomography revealed no evidence of filling defects within the pulmonary artery](HV-14-179-g002){#F2}

Case 2 {#sec2-2}
------

A 48-year-old man presented with a 2 week history of rapid progressive exertional dyspnea. His gastric cancer had been diagnosed 1 year previously and was treated with gastrectomy and chemotherapy. On physical examination, the patient was afebrile with respiratory rate of 25/min, and blood pressure of 100/60 mmHg. Electrocardiography showed sinus tachycardia. Echocardiography revealed a right ventricular overloading sign with an elevated pulmonary artery pressure of 70 mmHg. Laboratory results showed microcytic anemia and an elevated D-dimer serum level (19.1 μg/mL, normal \<0.55). Chest CT presented no evidence of pulmonary thromboembolism. Ten hours after hospital admission, the patient\'s state rapidly deteriorated, with increasing dyspnea, peripheral cyanosis. He showed poor response to the initial management with oxygen and continuous positive airway pressure. He progressed to cardiogenic shock and had no improvement with a vasoactive drug. He had persistent hypoxemia. He died from refractory right heart failure caused by pulmonary artery hypertension.

DISCUSSION {#sec1-3}
==========

The lung is a common site for the metastatic spread of malignant tumors. Generally speaking, tumoral cells affect the pulmonary vasculature in three different ways.\[[@ref1]\] Large tumor emboli can directly occlude the main vessel of the pulmonary tree. Second, malignant cells can spread via the lymphatic channels generating carcinomatous lymphangitis. Finally, tumor microthromboemboli may activate the tissue factor and trigger the formation of microthrombi by stimulating the proliferation of the myofibroblasts in the intimal layer of the vessel.\[[@ref2]\] PTTM is a rare complication with a common incidence in postmortem studies.

PTTM was first described by von Herbay in 1990.\[[@ref3]\] It was seen in 3% of the patients who died of adenocarcinoma (such as breast, prostate, lung, and pancreas adenocarcinoma): particularly in patients suffering from gastric adenocarcinoma of PTTM (around 25%) is much higher than with other tumor locations.\[[@ref3][@ref4]\] Thus, the most common tumor associated with PTTM is the gastric adenocarcinoma, especially that of the poorly differentiated type, including signet-ting cell carcinoma.\[[@ref3]\]

PTTM is defined as the activation of the coagulation cascade induced by tumor cells in the lung vessel, resulting in obstructive microthrombosis and intimal fibrocellular proliferation. The pulmonary arteries are grossly normal. Tumor cells release inflammatory mediators and growth factors, including vascular endothelial growth factor resulting in thrombosis.\[[@ref5]\] These fibrin-platelet microthrombi in the pulmonary arterioles result in fatal pulmonary hypertension and acute cor pulmonale. Therefore, PTTM should be distinguished from tumor embolism and carcinomatous lymphangitis.

The typical presentation is with subacute dyspnea, pulmonary artery hypertension, and right heart failure that mimics massive pulmonary embolism. In most cases, symptoms tend to be more severe than physical findings. Arterial blood gas analysis generally shows hypoxia. In addition, echocardiography may reveal a feature of pulmonary artery hypertension with severely dilated right ventricle. Chest X-ray and CT scan are usually unremarkable in the absence of lymphangitic spread. Although CT scan is considered as the exam of choice in pulmonary embolism, it is not a helpful test in PTTM. Ventilation-perfusion scanning shows multiple peripheral, subsegmental perfusion defects with a normal ventilation scan. However, invasive procedures are required to confirm the diagnosis. These procedures include transbronchial lung biopsy or surgical open lung biopsy.\[[@ref6]\]

Antemortem diagnosis is extremely difficult due to the rapid downhill progression. Almost all patients with PTTM die within one week of the onset of dyspnea.\[[@ref7]\]

In the presented cases, both patients died within less than 24 hours after hospitalization without ante-mortem biopsy. An autopsy was not carried out because of refusal from family members.

In general, there is no specific treatment for PTTM and the clinical course is extremely rapid progression, compared with lymphangitic cardiconmatosis. Thrombolytic therapy is not helpful because PTTM is caused by mainly intimal fibrocellular proliferation.\[[@ref8]\] Nevertheless, chemotherapy is believed to reduce the burden of the tumor cells, thereby lessening the stimulus for the intimal proliferation.\[[@ref8]\] Serotonin antagonist therapy may also be benefit.\[[@ref2]\]

The case of a patient with history of gastric adenocarcinoma who presented with dyspnea and a dry cough has been reported.\[[@ref6]\] The serum D-dimer level was elevated. The patient was early diagnosed and successfully treated with corticosteroid, anticoagulants, and oral anticancer drugs. The elevation of the D-dimer level indicates the activation of the coagulation systems. This finding is specific for PTTM.\[[@ref9]\] The serum D-dimer level was elevated in our patients too. Serum D-dimer level may be an important feature for the early diagnosis of the PTTM, without invasive surgical biopsy. To make a definite ante-mortem diagnosis, most of all, the clinical manifestation has to be considered such as acutely and rapidly progressive dyspnea.
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